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Outline

� systemic analysis of building energy systems

� executive summary

� Distributed Energy Resources Customer Adoption Model
(DER-CAM)
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(DER-CAM)

� Stochastic Energy Deployment System (SEDS) 

� conclusions and future work



Global Concept

Environmental Energy Technologies Division 4



Exec. Summary
systemic approach applied in two distinct models:

Distributed Energy Resources Customer Adoption Model
� given hourly end-use requirements, DER-CAM produces   

pure technology neutral optimal results and schedules
� can find optimal installation & use of storage
� reveals cost-carbon abatement trade-off curve
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� reveals cost-carbon abatement trade-off curve
and optimal ZNEB solutions

� requires extension into demand-side, financials, etc.

Stochastic Energy Deployment System
� Berkeley Lab has built the SEDS Lite Buildings Module
� and can conduct rudimentary analyses of PV and SSL



Stochastic Energy Deployment Stochastic Energy Deployment 
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Stochastic Energy Deployment Stochastic Energy Deployment 
System (SEDS)System (SEDS)



Forecast of NG Price
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SEDS Objectives

build US energy forecasting model with:

� uncertainty, vision, simplicity, &  transparency,
> uncertainty: build model on Analytica® platform
> vision: 2050 horizon, dramatic tech. & taste change
> simplicity: no equilibria or optimization (no iteration, )
> transparency: open source, consistent module format
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> transparency: open source, consistent module format

� extremes of policy and outcomes needed

� enough prepackaged technical & budget detail 

� ability to run in minutes



Buildings Lite Module
Berkeley Lab responsible for the buildings sector:

� covers both residential and commercial

� tracks building stock

� enables analysis of major buildings R&D programs
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� enables analysis of major buildings R&D programs

� uses expert elicitation of potential advances

� runs stand-alone or integrated

� applies systemic approach



Module Logic Flow
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Two Program Examples

first cut photovoltaic and solid state lighting examples:

� uses stand-alone SEDS Buildings Lite Module (SBLM) 

for a ~30-draw Monte Carlo analysis 

� takes stochastic inputs for GDP, energy prices, 
& population
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& population

� applies PV/SSL performance forecast based 
on expert assessment

� implements expert elicitation of potential advances

� employs the systemic approach



Expert Forecasts
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υ = utility
α = scaling factor
i = technology types   

i ∈ {utility electricity, PV gen.}
t = time
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From DOE 
projections!

2007

2010 no DOE

$/klumen

2010 with DOE funding

S.S. Lighting Example

Environmental Energy Technologies Division 15

2015 no DOE
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2020 with DOE funding
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for LED device 
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percentile



SSL Efficacy

2020 with DOE funding DOE’s 2012 projection 
for luminaire efficacy 
(with funding)2020 no DOE funding

DOE’s 2010 projection 
for LED luminaire 

DOE’s 2015 projection 
for luminaire efficacy 
(with funding)
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DOE’s 2007 estimate 
for LED luminaire 
efficacy

efficacy



Lighting Consumption
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Future Work
systemic approach applied in two distinct models:

� Distributed Energy Resources Customer Adoption Model
� ready for prime time? rewrite, distribution, … 
� passive and demand-side measures, better boxes 
� forecasting, financials, uncertainty, thermodynamics, 

mobile sources, 
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mobile sources, 
� open source data base of tariffs, equip. perform., etc.
� advanced financial methods, options, sequencing, …
� related studies: ZNEB (less silly), V2M, standard blgs.,  

� Stochastic Energy Deployment System
� extend to heavy Module (regions), …, integration, etc.
� windows, & ..



Thank you!Thank you!
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Thank you!Thank you!


